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© Image signal compression apparatus and method thereof. 



© A transform unit (1) obtains a discrete cosine coefficient by processing an image signal in a discrete cosine 
transform fashion at the unit of a predetermined data amount. A memory (2) includes therein a plurality of 
quantization tables corresponding to quantization accuracies different from each other, and a memory (4) 
includes therein a variable length coding table. A quantization unit (5) quantizes the discrete cosine coefficient 
with reference to selected one of the plurality of quantization tables. An encoding unit (6) obtains encoded data 
by processing the quantized discrete cosine coefficient in a variable length coding fashion. A code amount 
adding unit (7) obtains total amount data indicative of a total amount of the encoded data corresponding to the 
predetermined data amount. The encoded data, the total amount data and table identification data corresponding 
to selected one of the plurality of quantization tables are temporarily stored in an FIFO memory (8) and these 
data are read out therefrom as a compression code in a predetermined order. 
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BACKGROUND OF THE INVENTION 

The present invention relates to an image signal compression apparatus for use in a recording and 
transmitting apparatus for recording and transmitting an image in the form of compressed data or the like, 
s More particularly, this invention relates to an image signal compression apparatus suitable for recording and 
reproducing a moving image of a moving image edit apparatus in the compressed form in a real time. 

The standardization of an image compression method has been made in recent image processing 
apparatus. As the standardization of the image compression method, a JPEG (Joint Picture Expert Group) 
system (JPEG standard (JPEG-9-R7) is determined and utilized (see special number "Understanding and 
w Application of Image data compression" of magazine "INTERFACE", Dec. 12, 1991, published by CQ 
publishing Inc., pp. 177, 180 and 204 - 208). Further, circuit elements (LSIs) (LSIs manufactured by LSI 
Logic Corp., under the trade names of L64765, L64735 and L64745 and LSI manufactured by C-Cube 
Corp., under the trade name of CL550) in which the JPEG can be applied to NTSC or PAL television 
moving pictures in a real time fashion are now developed. On the other hand, in the video edit field, it is 
75 customary that the edit of image is carried out by using video tapes. Recently, an apparatus which can 
considerably reduce an edit work time by recording a video signal based on the JPEG in the form of 
compressed data and instantly reproducing the recorded video signal randomly receives a remarkable 
attention (see special number "How Tapeless Edit system will be developed?" of a magazine entitled 
"VIDEO a", Oct. 1991, published by Photographic Industry Publishing Inc., pp. 27-32 and Educational 
20 Report April 1992, "VIDEO AND STILL IMAGE COMPRESSION", published by Knowledge Industry 
Publications Inc., pp. S-16, S-25, S-27 and S-28). 

Encoding and decoding in the JPEG will be described with reference to FIGS. 4 and 5. FIG. 4 is a block 
diagram showing an encoding unit of a conventional compression apparatus based the standard JPEG. FIG. 
5 is a block diagram showing a decoding unit of such conventional compression apparatus. 
25 As shown in FIG. 4, the encoding unit of the conventional compression apparatus comprises a discrete 
cosine unit (DCT unit) 101, a memory 102 for storing therein one quantization table (Q table) corresponding 
to a predetermined quantization accuracy, a memory 103 for storing therein a Huffman coding table, a 
quantizing unit 104, a Huffman coding unit 105, an FIFO (first-in first-out) memory 106, a byte stuffing unit 
107, a maker code adding unit 108 and a control unit 109 for controlling the aforesaid units. 
30 Operation of the encoding unit of this conventional image signal compression apparatus will be 
described. 

The discrete cosine transform unit 101 obtains a discrete cosine coefficient (DCT coefficient) by 
processing a digital video signal in a discrete cosine transform fashion. That is, the digital video signal is 
converted into a spatial frequency component. The quantizing unit 104 quantizes the discrete cosine 

35 coefficient with reference to the quantization table stored in the memory 102. The Huffman coding unit 105 
obtains coded data by coding the discrete cosine coefficient quantized by the quantizing unit 104 into a 
Huffman code with reference to the Huffman coding table stored in the memory 103. The encoded data is 
temporarily stored in the FIFO memory 106. The quantization table and the Huffman coding table also are 
temporarily stored in the FIFO memory 106 through the control unit 109. The coded data, the quantization 

40 table and the Huffman coding table stored in the FIFO memory 106 are read out therefrom at a constant 
interval in a predetermined order and then transmitted to the byte stuffing unit 107. 

The byte stuffing unit 107 inserts data "00", which will be described later, into the data read out from 
the FIFO memory 106. The JPEG system determines marker codes which indicate the starting portion of 
the code, the ending portion of the code, the Q table or the like. The marker code is represented by data 

45 "FFxx" (xx are data other than data 00) of 16 bits. In this case, since the JPEG code (the encoded data) is 
a variable length code and whose one portion frequently becomes "FF", data "FF" in the encoded data 
cannot be discriminated from the marker code. Therefore, the code string of the encoded data is separated 
at the unit of 8 bits so that, when the value thereof is "FF", the identification data "00" are inserted into the 
last of the code by the byte stuffing unit 107, Accordingly, the marker code is "FFxx" (xx are data other 

50 than the data 00) and therefore can be discriminated from the code. 

Then, the marker code adding unit 108 adds the marker code to output data of the byte stuffing unit 
107 and then outputs the data added with the marker code as a compression code. 

As shown in FIG. 5, the decoding unit of the conventional compression apparatus includes an inverse 
discrete cosine transform unit (inverse DCT unit) 111, registers 112 and 113, an inverse quantizing unit 114, 

55 a Huffman decoding unit 115, an FIFO memory 116, a byte delete unit 117, a marker code eliminating unit 
118 and a control unit 119 for controlling the aforesaid respective units. 

Operation of the decoding unit in the conventional image signal compression apparatus will be 
described below. 



2 



EP 0 613 303 A2 



The maker code eliminating unit 118 eliminates the marker code from the above-mentioned compres- 
sion code. The byte delete unit 117 eliminates the data "00" inserted by the byte stuffing unit 107. More 
specifically, data "FF" are detected by the marker code eliminating unit 118 and the byte delete unit 117. If 
the next data are "00", then the data "00" are deleted. If on the other hand the next data are other than the 

5 data "00", then the data "FF" and the succeeding code string (corresponding to the marker code) are 
eliminated. The compression code from which the marker code and the data "00" inserted by the byte 
stuffing unit 107 are eliminated is temporarily stored in the FIFO memory 116. Of data stored in the FIFO 
memory 116, the quantization table and the Huffman coding table are respectively transferred through the 
control unit 119 to the registers 112 and 113. The coded data of the data stored in the FIFO memory 116 is 

io transmitted to the Huffman decoding unit 115. The Huffman decoding unit 115 obtains Huffman decoded 
data by processing the coded data in a Huffman decoding fashion with reference to the Huffman coding 
table (or a Huffman coding decoding table corresponding to the Huffman coding table) transferred to the 
register 113. The inverse quantizing unit 114 obtains a decoded discrete cosine coefficient by processing 
the Huffman decoded data in an inverse quantization fashion with reference to the quantization table 

75 transferred to the register 112. The inverse discrete cosine transform unit 111 obtains a digital video signal 
by processing the decoded discrete cosine coefficient in an inverse discrete cosine transform fashion. 

SUMMARY OF THE INVENTION 

20 The aforesaid conventional image signal compression apparatus can set a variety of marker codes and 
is effective in general-purpose property and in maintaining a compatibility. This conventional image signal 
compression apparatus, however, encounters the following drawbacks: 

(1) The amount of data "FF" in the code string depends upon an input image and, it is frequently 
observed that a coding amount is considerably increased by a marker code processing including a byte 

25 stuffing processing. Therefore, a code amount of one picture cannot be predicted before the encoding 
processing. As a result, when a moving picture is compressed and recorded in a real time fashion, a 
transfer rate of an image recording apparatus (image recording medium) becomes temporarily insuffi- 
cient so that data of a certain frame cannot be recorded frequently; 

(2) Since a 128-byte Q table and a 5440-byte Huffman coding table must be recorded together with the 
30 marker code in order to maintain a compatibility, it is unavoidable that a compression ratio is lowered; 

and 

(3) A decision step of the data "FF" and an adding process of the data "00" are required upon encoding 
so that a marker code decoding processing becomes necessary upon decoding processing. This marker 
code decoding processing cannot be neglected from a money standpoint. 

35 An object of the present invention is to provide an excellent image signal compression apparatus and a 
method thereof in which a compression ratio can be increased and the encoding and decoding can be 
carried out by simple processing and in which an image signal can be compressed efficiently, for being 
thereby recorded and reproduced. 

To attain the aforesaid object, an image signal compression apparatus according to an aspect of the 

40 present invention comprises an encoding unit and/or decoding unit. 

The encoding unit includes a discrete cosine transform unit for obtaining a discrete cosine coefficient 
by processing an image signal at the unit of a predetermined data amount in a discrete cosine transform 
fashion; a first memory unit for storing therein a plurality of quantization tables corresponding to quantiza- 
tion accuracies different from each other; a second memory unit for storing therein a variable length coding 

45 table; a quantization unit for quantizing the discrete cosine coefficient with reference to selected one of the 
plurality of quantization tables; an encoding unit for obtaining encoded data by processing the discrete 
cosine coefficient quantized by the quantization unit in a variable length coding fashion with reference to the 
variable length coding table; a unit for obtaining total amount data indicative of a total amount of encoded 
data corresponding to the predetermined data amount; a third memory unit for storing therein table 

so identification data corresponding to selected one of the encoded data, the total amount data and the 
plurality of quantization tables, and a unit for reading out the table identification data, the total amount data 
and the encoded data from the third memory unit as a compression code in a predetermined order. 

The decoding unit includes a fourth memory unit for temporarily storing the compression code; a first 
read unit for reading out the table identification data of the compression code stored in the fourth memory 

55 unit; a second read unit for reading out the total amount data of the compression codes stored in the fourth 
memory unit and which is the total amount data associated with the table identification data read out by the 
first read unit; a selecting unit for selecting one data corresponding to the table identification data read out 
by the first read unit from the plurality of quantization tables; an identifying unit for identifying the encoded 
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data of the compression codes stored in the fourth memory unit and which are the encoded data associated 
with the table identification data read out from the first read unit on the basis of the total amount data read 
out from the second read unit; a fifth memory unit for storing therein a decoded table corresponding to the 
variable length coding table; a decoding unit for obtaining decoded data by decoding the encoded data 
identified by the identifying unit; an inverse quantization unit for obtaining a decoded discrete cosine 
coefficient by processing the decoded data in an inverse quantization fashion with reference to the 
quantization table selected from the plurality of quantization tables by the selecting unit; and a unit for 
obtaining a decoded image signal by processing the discrete cosine coefficient in an inverse discrete 
cosine transform fashion. 

The compression code provided by the above-mentioned image signal compression apparatus is 
comprised of the coded data, the total amount data and the table identification data, and the identification 
data "00" is not added into the coded data unlike the compression code provided by the conventional 
apparatus. Therefore, according to the image signal compression apparatus, although the coded data is the 
variable length code, an amount of compression codes per picture can be predicted to some extent. Thus, 
when a moving picture is compressed and recorded in a real time fashion, it is possible to prevent such an 
accident in which a transfer rate of an image recording apparatus (image recording medium) cannot be 
made sufficient temporarily so that data of frame cannot be recorded. 

Further, according to the image signal compression apparatus, since the identification data "00", the 
marker code, the quantization table and the Huffman coding table per se are not included in the 
compression code, a data compression rate is high. Accordingly, an encoding effect relative to the same 
picture quality is high as compared with the aforementioned conventional image signal compression 
apparatus. Also from this standpoint, it is possible to reduce the possibility more that the transfer rate of the 
image recording apparatus (image recording medium) is temporarily made insufficient so that data of frame 
cannot be recorded. 

Furthermore, according to the image signal compression apparatus, since the identification data "00" 
and the marker code are not included in the compression codes, the processing required with respect to 
the identification data "00" and the marker code according to the prior art becomes unnecessary. 
Therefore, the circuit arrangement of the image signal compression apparatus can be simplified and the 
image signal compression apparatus can be made inexpensive. 

Incidentally, in the image signal compression apparatus, although the encoded data is the variable 
length code, the compression code includes the total amount data. Thus, when the compression code is 
decoded, the encoded data can be identified from the compression codes by using the total amount data. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a block diagram showing an example of an encoding unit of an image signal compression 
apparatus according to an embodiment of the present invention; 

FIG. 2 is a block diagram showing an example of a decoding unit of the image signal compression 
apparatus according to the embodiment of the present invention; 

FIG. 3 is a schematic diagram showing an example of a format of data stored in a FIFO memory used in 
the image signal compression apparatus according to the embodiment of the present invention; 
FIG. 4 is a block diagram showing an encoding unit of a conventional image signal compression 
apparatus; and 

FIG. 5 is a block diagram showing a decoding unit of the conventional image signal compression 
apparatus. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

An image signal compression apparatus and a method thereof according to the present invention will 
hereinafter be described with reference to the accompanying drawings. 

FIG. 1 is a block diagram showing an example of an encoding unit of an image signal compression 
apparatus according to an embodiment of the present invention. 

As shown in FIG. 1, an encoding unit of the image signal compression apparatus includes a discrete 
cosine transform unit (DCT unit) 1, a memory 2 for storing therein a plurality of quantization tables (Q 
tables) corresponding to quantization accuracies different from each other, a register 3 to which one of the 
plurality of quantization tables is transferred in response to a selection signal, a memory 4 for storing 
therein a Huffman coding table, a quantization unit 5, a Huffman coding unit 6, a coding amount adding unit 
7, a FIFO memory 8 and a control unit 9 for controlling the foregoing respective units. 
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Operation of the encoding unit of this image signal compression apparatus will be described below. 
The discrete cosine transform unit 1 obtains a discrete cosine coefficient (DCT coefficient) by 
processing a digital video signal at the unit (the unit is one field picture in this embodiment an other unit 
may be used) of a predetermined data amount in a discrete cosine transform fashion, i.e., the digital video 
5 signal is converted into a spatial frequency component. The quantization unit 5 quantizes the discrete 
cosine coefficient with reference to selected one (one quantization table transferred to the register 3) of the 
plurality of quantization tables. The selection signal may fix the selection of the quantization table in a 
previously-set condition or may change the selection of the quantization table in response to the coding 
amount or the like during the processing. During the vertical blanking period of the NTSC television video 
io signal, for example, one of the plurality of quantization tables stored in the memory 2 is transferred to the 
register 3. The Huffman coding unit 6 obtains encoded data by processing the discrete cosine coefficient 
quantized by the quantization unit 5 in a Huffman coding fashion with reference to the Huffman coding table 
stored in the memory 4. The encoded data is temporarily stored in the FIFO memory 8. 

The coding amount adding unit 7 counts a pulse-shaped transfer control signal (the encoded data of the 
is predetermined amount is transferred from the Huffman coding unit 6 to the FIFO memory 8 at every pulse 
of this transfer control signal) supplied from the control unit 9 to the Huffman coding unit 6. A count value of 
the coding amount adding unit 7 is supplied to the control unit 9. The control unit 9 latches the count value 
from the coding amount adding unit 7 at every field picture unit (unit of the predetermined data amount) and 
resets the count value of the coding amount adding unit 7. Accordingly, the count value latched in the 

20 control unit 9 indicates a total amount of encoded data corresponding to the predetermined data amount. 
The count value thus latched is transferred to and temporarily stored in the FIFO memory 8 as total amount 
data indicative of the total amount of the encoded data corresponding to the predetermined data amount. 

The data corresponding to the selection signal is transferred to and temporarily stored in the FIFO 
memory 8 through the control unit 9 as the total amount data indicative of the total amount of the encoded 

25 data corresponding to the predetermined data amount. 

An example of the format of data stored in the FIFO memory 8 will be described next with reference to 
FIG. 3. In the FIFO memory 8, there are determined in advance storage areas corresponding to respective 
pictures (corresponding to the digital image signal of the predetermined data amount) of the digital image 
signal. The sizes of the respective storage areas are the same and the size and address thereof are 

30 determined in advance. As shown in FIG. 3, the storage areas corresponding to the respective pictures are 
continued in the sequential order of a storage area of a picture PI, a storage area of a picture P2, ... In the 
storage area corresponding to the picture P1, there are stored a table identification data 21a corresponding 
to the picture P1, total amount data 21b corresponding to the picture P1 and encoded data 21c 
corresponding to the picture P1 t in that order. The sequential order may be changed freely inasmuch as it 

35 is determined in advance. In a remaining portion 21 d of the storage area corresponding to the picture PI, 
there is stored no useful data and hence the remaining portion 21d is a so-called vacant area. Similarly, in 
the storage area corresponding to the picture 92, there are stored table identification data 22a correspond- 
ing to the picture P2, total amount data 22b corresponding to the picture P2 and encoded data 22c 
corresponding to the picture P2, in that order. In a remaining portion 22d of the storage area corresponding 

40 to the picture P2, there is stored no useful data, and hence the remaining portion 22d is a vacant area. 
Similarly, in the storage area corresponding to the picture P3, there are stored table identification data 23a 
corresponding to the picture P3, total amount data 23b corresponding to the picture P3 and encoded data 
23c corresponding to the picture P3, in that order. In a remaining portion 23d of the storage area 
corresponding to the picture P3, there is stored no useful data, and hence the remaining portion 23d is a 

45 vacant area. Although the table identification data 21a, 22a ( 23a and the total amount data 21b, 22b, and 
23b are fixed length data, the encoded data 21c, 22c and 23c are variable length data. As shown in FIG. 3, 
if the total amount of the encoded data 21c is n bytes, then the total amount data 21b represents n bytes. If 
the total amount of the encoded data 22c is m bytes, then the total amount data 22b represents m bytes. If 
the total amount of the encoded data 23c is k bytes, then the total amount data 23b represents k bytes. The 

so above-mentioned control unit 9 controls the respective elements in FIG. 1 so that respective data are stored 
as described above. 

Subsequently, the respective data stored in the FIFO memory 8 are sequentially read out as 
compression data by controlling the FIFO memory 8 by the control unit 9. In this embodiment, the 
respective data are read out from the FIFO memory 8 in the sequential order of 21a, 21b, 21c, 21 d, 22a, ... 
55 The above-mentioned compression code can be used as a recording signal of a hard disk or the like, 
for example, and a data transmission signal. Therefore, the encoding unit shown in FIG. 1 can be used as a 
part of an image data recording apparatus and an image data transmission apparatus. 
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FIG. 2 shows an example of a decoding unit of the image signal compression apparatus according to 
the embodiment of the present invention. This decoding unit decodes the compression code generated by 
the encoding unit shown in FIG. 1. 

As shown in FIG. 2, the decoding unit of the above-mentioned image signal compression apparatus 
5 includes an inverse discrete cosine transform unit (inverse DCT unit) 11, a memory 12 for storing therein a 
plurality of quantization tables which are the same as those of the plurality of quantization tables (Q tables) 
stored in the memory 2 shown in FIG. 1, a register 13 to which one of the plurality of quantization tables is 
transferred, a memory 14 for storing therein decoding tables corresponding to Huffman coding tables stored 
in the memory 4 shown in FIG. 1, an inverse quantization unit 15, a Huffman decoding unit 16, a coding 
io amount subtracting unit 17, a FIFO memory 18 and a control unit 19 for controlling the aforesaid units. 

Operation of the decoding unit of this image signal compression apparatus will be described below. 

The compression code is temporarily stored in the FIFO memory 18. A format of data stored in the 
FIFO memory 18 is the same as that of FIG. 3. The table identification data 21a is read out from the FIFO 
memory 18 by the control unit 19, and this table identification data 21a is supplied to the memory 12 as the 
75 selection signal. Thus, selected one corresponding to the table identification data 21a is selected from the 
plurality of quantization tables stored in the memory 12 and then transferred to the register 13. The total 
amount data 21b is read out from the FIFO memory 18 by the control unit 19 and this total amount data 
21b is transferred to a register (not shown) provided within the coding amount subtracting unit 17. The 
coding amount subtracting unit 17 subtracts the value of the register provided within the coding amount 
20 subtracting unit 17 each time a pulse-shaped read control signal (data representative of a predetermined 
amount is read out from the FIFO memory 18 at each pulse of this signal) supplied from the control unit 19 
to the FIFO memory 18 is input since the coded data 21c starts being read out from the FIFO memory 18. 
When the subtracted value becomes "0" (i.e., when the data is the last data of the coded data 21c), the 
coded amount subtracting unit 17 informs such value through the control unit 19 to the Huffman decoding 
25 unit 16. Therefore, the coded data 21c that is the variable length code can be identified by the coding 
ambunt subtracting unit 17. 

The Huffman decoding unit 16 obtains decoded data corresponding to the coded data 21c by 
processing the coded data 21c identified by the coding amount subtracting unit 17 in a Huffman decoding 
fashion with reference to the above-mentioned decoding table stored in the memory 14. The inverse 

30 quantization unit 15 obtains a decoding discrete cosine coefficient by processing the decoded data in an 
inverse quantization fashion with reference to the quantization data transferred to the register 13. The 
inverse discrete cosine transform unit 1 1 obtains a decoding digital image signal by processing the above- 
mentioned decoded discrete cosine coefficient in an inverse discrete cosine transform fashion. 

The decoding of the compression signal corresponding to the picture P1 is ended by the above- 

35 mentioned operation, and similar operation is sequentially effected on the compression signal correspond- 
ing to the picture P2, the compression signal corresponding to the picture P3 in a real time fashion. 

The above-mentioned decoding unit shown in FIG. 2 can be used as a part of an image data 
reproducing apparatus and an image data receiving apparatus. Incidentally, a combination of the encoding 
unit shown in FIG. 1 and the decoding unit shown in FIG. 2 can be used in an image data recording and 

40 reproducing apparatus which can record and reproduce an image signal on and from a hard disk or the like. 
In this case, circuits shown in FIGS. 1 and 2 can be made common. For example, the memory 2, the 
register 3 and the FIFO memory 8 in FIG. 1 can be made common to the memory 12, the register 13 and 
the FIFO memory 18 shown in FIG. 2, respectively. Furthermore, a part of the discrete cosine transform unit 
1, a part of the Huffman coding unit 6 and a part of the control unit 9 shown in FIG. 1 can be made 

45 common to a part of the discrete cosine transform unit 11, a part of the Huffman coding unit 16 and a part 
of the control unit 19 shown in FIG. 2, respectively. 

Although the image signal compression apparatus according to the present invention is not compatible 
with other JPEG codes, the image signal compression apparatus of the present invention can vary the 
quantization table (Q table) similarly to the conventional image signal compression apparatus and can offer 

so the following advantages. 

The compression codes provided by the image signal compression apparatus according to the present 
invention are composed of the coded data 21c, 22c, 23c, the total amount data 21a, 22a, 23a and the table 
identification data 21b, 22b, 23b and the identification data "00" are not added to the coded data 21c, 22c 
and 23c unlike the compression codes provided by the conventional image signal compression apparatus. 
55 Therefore, according to the image signal compression apparatus of the embodiment of the present 
invention, although the coded data are the variable length code data 21c, 22c and 23c, the amount of the 
compression code of one picture can be predicted to some extent. Thus, when the moving picture is 
compressed and recorded in a real time fashion, it is possible to prevent such an accident that the transfer 
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rate of the image recording apparatus (image recording medium) is made temporarily insufficient so that 
data of frame cannot be recorded. 

Further, according to the above-mentioned image signal compression apparatus of the present inven- 
tion, since the identification data "00", the marker code, the quantization table itself and the Huffman code 
table itself are not included in the compression codes, the data compression ratio can be increased. 
Therefore, as compared with the conventional compression apparatus, the encoding effect relative to the 
same picture quality is high. Also from this standpoint, it is possible to reduce the possibility more that the 
transfer rate of the image recording apparatus (image recording medium) is temporarily low so that data of 
frame cannot be recorded. 

Furthermore, according to the above-mentioned image signal compression apparatus, since the iden- 
tification data "00" and the marker code are not included in the compression codes, the processing that is 
required by the identification data "00" and the marker code according to the prior art becomes 
unnecessary. Therefore, the circuit arrangement of the above-mentioned image signal compression appara- 
tus can be simplified and the image signal compression apparatus can be made inexpensive. 

In addition, if the selection signal shown in FIG. 1 is set properly, then the selection of the quantization 
table can be dynamically changed in response to the code amount or the like during the processing, 
thereby making it possible to control the code amount. 

The following table 1 shows results obtained when the characteristics of the image signal compression 
apparatus according to the embodiment of the present invention and those of the conventional image signal 
compression apparatus are compared with each other. 



TABLE 1 





inventive apparatus 


conventional apparatus 


compatibility with other JPEG codes 


not compatible 


compatible 


change of Q table 


possible 


possible 


control of coded amount 


possible 


impossible 


marker code processing 


not required 


required 


+ 

coding effect in the same picture quality 


high 


low 



Study of the above-mentioned table 1 reveals that the marker code processing becomes unnecessary, 
the compression ratio can be increased, the coding and the decoding can be effected by the simple 
processing and that an image can be efficiently recorded and reproduced in the form of compressed data. 

Incidentally, the present invention is not limited to the aforesaid embodiment and the following variant is 
also possible. For example, while the Huffman code is used as the variable length code as described 
above, the present invention is not limited thereto and other arbitrary variable length codes, such as a run 
length code or the like, can be employed similarly. 

Claims 

1. An image signal compression apparatus comprising: 

discrete cosine transform means (1) for obtaining a discrete cosine coefficient by processing an 
image signal at the unit of a predetermined data amount in a discrete cosine transform fashion; 

first memory means (2) for storing therein a plurality of quantization tables corresponding to 
quantization accuracies different from each other; 

second memory means (4) for storing therein a variable length code table; 

quantization means (5) for quantizing said discrete cosine coefficient with reference to selected one 
of said plurality of quantization tables; 

encoding means (6) for obtaining encoded data by processing said discrete cosine coefficient 
quantized by said quantization means (5) in a variable length coding fashion with reference to said 
variable length code table; 

means (7) for obtaining total amount data indicative of a total amount of said encoded data 
corresponding to said predetermined data amount; 

third memory means (8) for temporarily storing therein said encoded data, said total amount data 
and table identification data corresponding to said selected one of said plurality of quantization tables; 
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and 

means (9) for reading out said table identification data, said total amount data and said encoded 
data from said third memory means (8) as a compression code in a predetermined order. 

The image signal compression apparatus according to claim 1, wherein said second memory means (4) 
includes means for storing therein a Huffman coding table and said encoding means (6) includes 
means for obtaining said encoded data by processing said discrete cosine coefficient quantized by said 
quantization means (5) in a Huffman coding fashion with reference to said Huffman coding table. 

The image signal compression apparatus according to claim 1, further comprising: 
fourth memory means (18) for temporarily storing therein said compression code; 
first read means (19) for reading out said table identification data of said compression code stored 

in said fourth memory means (18); 

second memory means (19) for reading out said total amount data of said compression codes 
stored in said fourth memory means (4), said total amount data being associated with said table 
identification data read out by said first read means (19); 

selection means (19) for selecting one quantization table corresponding to said table identification 
data read out by said first read means (19) from said plurality of quantization tables; 

identification means (17) for identifying said encoded data from said compression codes stored in 
said fourth memory means (18), said encoded data being associated with said table identification data 
read out by said first read means (19); 

fifth memory means (14) for storing therein a decoding table corresponding to said variable length 
code table; 

decoding means (16) for obtaining decoded data by decoding said encoded data identified by said 
identifying means (1 7) with reference to said decoding table; 

inverse quantization means (15) for obtaining a decoded discrete cosine coefficient by processing 
said decoded data in an inverse quantization fashion with reference to said one quantization table 
selected from said plurality of quantization tables by said selection means; and 

means (11) for obtaining a decoded image signal by processing said decoded discrete cosine 
coefficient in an inverse discrete cosine transform fashion. 

A decoding apparatus for decoding said compression codes obtained by said image signal compres- 
sion apparatus according to claim 1, comprising: 

fourth memory means (18) for storing therein said compression code; 

first read means (19) for reading out said table identification data of said compression code stored 
in said fourth memory means (18); 

second read means (19). for reading out said total amount data of said compression codes stored in 
said fourth memory means (18), said total amount data being associated with said table identification 
data read out by said first read means (19); 

selecting means (19) for selecting one quantization table corresponding to said table identification 
data read out by said first read means (19) from said plurality of quantization tables; 

identification means (17) for identifying said encoded data of said compression codes stored in 
said fourth memory means (18) on the basis of said total amount data read out by said second read 
means (19), said encoded data being associated with said table identification data read out by said first 
read means (19); 

fifth memory means (14) for storing therein a decoding table corresponding to said variable length 
code table; 

decoding means (16) for obtaining decoded data by decoding said encoded data identified by said 
identification means (17) with reference to said decoding table; 

inverse quantization means (5) for obtaining a discrete cosine coefficient by processing said 
decoded data in an inverse quantization fashion with reference to one quantization table selected from 
said plurality of quantization tables by said selection means (19); and 

means (11) for obtaining a decoded image signal by processing said discrete cosine coefficient in 
an inverse discrete cosine transform fashion. 

An image signal compression method comprising the steps of: 

obtaining a discrete cosine coefficient by processing an image signal in a discrete cosine transform 
fashion at the unit of a predetermined data amount; 
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preparing a plurality of quantization tables corresponding to quantization accuracies different from 
each other; 

preparing a variable length code table; 

quantizing said discrete cosine coefficient with reference to selected one of said plurality of 
5 quantization tables; 

obtaining encoded data by processing said quantized discrete cosine coefficient in a variable 
length coding fashion with reference to said variable length code table; 

obtaining total amount data indicative of a total amount of said encoded data corresponding to said 
predetermined data amount; 

1 ° temporarily storing said encoded data, said total amount data and table identification data 

corresponding to selected one of said plurality of quantization tables in first memory means (6); and 

reading said table identification data, said total amount data and said encoded data from said first 
memory means (8) as a compression code in a predetermined order. 

75 6. An image signal compression method according to claim 5, wherein said step for preparing said 
variable length code table includes a step for preparing a Huffman coding table, and said step for 
obtaining said encoded data includes a step for obtaining said encoded data by processing said 
quantized discrete cosine coefficient in a Huffman coding fashion with reference to said Huffman coding 
table. 

20 

7. An image signal compression method according to claim 5, further comprising the steps of: 

temporarily storing said compression code in a second memory means (18); 

reading out said table identification data of said compression code stored in said second memory 
means (18); 

25 reading said total amount data of said compression codes stored in said second memory means 

(18), said total amount data being associated with said table identification data read out from said 
second memory means (18); 

selecting one quantization table corresponding to said table identification data read out from said 
second memory means (18) from said plurality of quantization tables; 

30 identifying said encoded data of said compression codes stored in said second memory means 

(18) on the basis of said total amount data read out from said second memory means (18), said 
encoded data being associated with said table identification data read out from said second memory 
means (18); 

preparing a decoding table corresponding to said variable length coding table; 
35 obtaining decoded data by decoding said identified encoded data with reference to said decoding 

table; 

obtaining a decoded discrete cosine coefficient by processing said decoded data in an inverse 
quantization fashion with reference to one quantization table selected from said plurality of quantization 
tables by said selection step; and 

40 obtaining a decoded image signal by processing said decoded discrete cosine coefficient in an 

inverse discrete cosine transform fashion. 

8. A decoding method of decoding said compression codes obtained by said image signal compression 
method according to claim 5, further comprising the steps of: 

4 5 temporarily storing said compression code in said second memory means (18); 

reading said table identification data of said compression code stored in said second memory 
means (18); 

reading said total amount data of said compression codes stored in said second memory means 
(18), said total amount data being associated with said table identification data read out from said 
so second memory means (18); 

selecting one quantization table corresponding to said table identification data read out from said 
second memory means (18) from said plurality of quantization tables; 

identifying said encoded data of said compression codes stored in said second memory means 
(18) on the basis of said total amount data read out from said second memory means (18), said 
55 encoded data being associated with said table identification data read out from said second memory 

means (18); 

preparing a decoding table corresponding to said variable length coding table; 

obtaining decoded data by decoding said identified encoded data with reference to said decoding 
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table; 

obtaining a decoded discrete cosine coefficient by processing said decoded data in an inverse 
quantization fashion with reference to one quantization table selected from said plurality of quantization 
tables by said selection step; and 

obtaining a decoded image signal by processing said decoded discrete cosine coefficient in an 
inverse discrete cosine transform fashion. 
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FIG. 3 
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